Figure 1 : Fluorene and fluorenone derivatives
Introduction
Figure 2 : Retrosynthesis of 2,4,7 -trisubstituted fluorenes derivatives 6
Two routes A and B were envisaged to synthesize 2,4,7 -trisubstituted fluorene derivatives (Fig. 2) . These routes have a common intermediate 8 which can be prepared from fluorene through a radical Wohl-Ziegler reaction or a Friedel-Craft reaction (Fig. 3) . We have synthesized four intermediates 8a-d. Iodine compound 8d can also be synthesized from 8b by an halide exchange . It was obtained on two steps with 28 % of global yield. (Fig. 4) . In order to obtain a chiral chlorhydrine 10a (route A) a Corey-Bakshi-Shibata reduction was accomplished on the compound 9a (table 1). According to the solvent, the temperature and the quantities of reducing agent and/or ligand (S)-CBS, 10a was obtained with 30 % to quantitative yield (entries 1-5, table 1) but unfortunately no enantioselectivity was observed. However, the use of BINOL as a ligand and LiAlH 4 as reducing agent (entry 6, table 1) has allowed to obtain (R)-10a with 53 % yield and 51 % enantiomeric excess.
Concerning the route B, the vinyl 12a underwent an asymmetric Sharpless dihydroxylation to give the diol (R)-14a with 44 % of enantiomeric excess. The next step will be the epoxydation of the diol 14a to give 13a. We realized also a direct asymmetric Jacobsen epoxydation on the vinyl 12a and obtained (R)-13a with a first promising 66 % enantiomeric excess (Fig. 5) . Finally, we will achieve an enantiopure fluorenic platform with 10a or 13a. Fluorene 6 compounds will be synthesized after a direct S N 2 on 10 or via a nucleophilic addition on epoxyde 13.
